Abstract
Introduction: Basics and Hallmarks of Neo-Schumpeterian Economics
Without doubt, economics is the science which focuses on economic welfare and the means to its increase. This can be stated as a goal for all schools in economics, among the most important being the Classical, the Keynesian and the Neoclassical school, as well as the Neo-Schumpeterian approach. But the angle of analysis differs sharply among these various approaches. One of the decisive differences can be found in the emphasis which is put on the different levels of economic analysis and their particular interrelatedness.
Due to the dominance of the Neoclassical School in the 20 th century, the approach of a micro foundation of macroeconomics has wide appeal. The aggregation from micro to macro becomes possible because of the idea of representative households and firms. Although this approach may seem convincing due to its analytical stringency, its mechanistic design may lead to difficulties when it comes to the analysis of dynamic phenomena endogenously caused by the economic system.
Neo-Schumpeterian economics, by contrast, seeks to get a grip on these dynamic phenomena of economic reality. In order to do this, between the micro and the macro level of economic analysis the important meso-level is considered (e.g. Dopfer, Foster and Potts 2004) . It is the meso-level of an economic system in which the decisive structural and qualitative changes take place and can be observed.
To understand the processes driving the development at the meso-level, NeoSchumpeterian economics puts a strong emphasis on knowledge, innovation and entrepreneurship at the micro-level. Innovation is identified as the major force propelling economic dynamics. In this emphasis on innovation, the major difference in the Neo-Schumpeterian approach with respect to alternative economic approaches can be identified. Generally, one may say that novelty, i.e. innovation, is the core principle underlying the Neo-Schumpeterian approach. Innovation competition takes the place of price competition as the coordination mechanism of interest. Of course, prices are also of significance, but concerning the driving forces of economic development, they are not central. Whereas prices are basic concerning the adjustment to limiting conditions, innovations are responsible for overcoming previous limiting conditions and -as in economic reality, everything has an endsetting new ones.
The focus on novelties is thus the most important distinctive mark of NeoSchumpeterian economics. By its very nature, innovation, and in particular technological innovation, is the most visible form of novelty. Therefore, it is not very surprising that Neo-Schumpeterian economics today is most appealing in studies of innovation and learning behavior at the micro-level of an economy, in studies of innovation-driven industry dynamics at the meso-level, and in studies of innovationdetermined growth and international competitiveness at the macro-level of the economy.
From a general point of view, however, the future developmental potential of socioeconomic systems, i.e. innovation in a very broad sense, encompassing technological innovation as well as organizational, institutional and social innovation, has to be considered as the normative principle of Neo-Schumpeterian economics.
Instead of allocation and efficiency within a certain set of constraints, NeoSchumpeterian economics is concerned with the conditions for and consequences of a removal and overcoming of these constraints limiting the scope of economic development. Thus, Neo-Schumpeterian economics is concerned with all facets of open and uncertain developments in socio-economic systems.
What are the consequences of this normative basis in innovation for economic analysis in a Neo-Schumpeterian spirit? Most scholars labelling themselves as NeoSchumpeterians probably would agree on the three constitutive elements following this normative commitment:
Qualitative change affects all levels of the economy, and so we must consider not only structural changes but also the removal of constraints inhibiting development under the status quo and allow for development under new circumstances.
(ii) Qualitative changes do not appear continuously in time but correspond to the idea of punctuated equilibria encompassing periods of smooth and regular development as well as periods of radical change.
(iii) Finally, these processes show strong non-linearities and positive feedback effects which are responsible for pattern formation and other forms of spontaneous structuring i.e. they are not completely erratic, even if the innovative success by its very nature is characterized by strong uncertainty.
Although very visible at the industry level, qualitative change is happening at all levels and domains of an economy. A comprehensive Neo-Schumpeterian approach therefore also has to consider transformation processes on, e.g. the public and the monetary sides of an economy. But, before we try to outline a roadmap for such a comprehensive approach to Neo-Schumpeterian Economics we first give a brief overview on the intellectual roots of Neo-Schumpeterian Economics.
The Intellectual Roots of Neo-Schumpeterian Economics
In order to analyze the innovation-driven development of economic systems, NeoSchumpeterian economics draws on several intellectual roots. Obviously, first and foremost we must consider the huge legacy of Joseph Alois Schumpeter (Hanusch 1999 Only rarely considered in the post war period, in the early 1980s Schumpeter's theories were rediscovered in Evolutionary Economics, which has to be considered as the second intellectual source of Neo-Schumpeterian economics. Obviously, the scope of this paper does not allow a sound appreciation of the important impact of evolutionary economics. Instead, the reader is referred to, among others, Dopfer (2001 and , Hodgson, Samuels and Tool (1994) , Silverberg (1998) and Witt (2003) .
Evolutionary economics deals with dynamic developments taking place in historical time and therefore allows for path dependencies and irreversibilities. The major focus of evolutionary economics lies in the emergence and diffusion of novelties which are driven by creation, selection and retention, the crucial forces of every evolutionary theory dealing with either biological or with cultural evolution. The outcome of evolutionary processes is determined neither ex-ante nor as the result of global optimizing, but rather is due to true uncertainty underlying all processes of novelty generation, and so allows for openness towards future developments -a feature of evolutionary theories which makes them ideal for analyzing innovation processes.
Not surprisingly, in evolutionary economic theories, learning and the cognition of economic actors are central. Bounded-rational actors learn and experimentally search in uncertain and permanently-changing environments. The feature of path dependency corresponds well to the cumulative nature of building up knowledge.
Additionally, innovation is considered as a process spurred collectively by many different actors. Heterogeneity of actors is an important source of novelty (e.g.
Saviotti 1996).
The emphasis on the interaction between agents in knowledge generation and diffusion processes in evolutionary economics relates to a third strand of literature which has to be considered an intellectual root of Neo-Schumpeterian economics, namely Complexity Economics. Pathbreaking work in this area has been done by, among others, Kirman (1989) and Arthur (1994 Gort and Klepper 1982 , Jovanovic and Mc Donald 1994 , and Klepper 1997 . 
A Roadmap to Comprehensive Neo-Schumpeterian Economics
If we resume the basics and hallmarks of Neo-Schumpeterian Economics, given in the introduction of this paper, one easily sees that this approach can contribute a lot to the understanding of the dynamic processes going on in a capitalistic economy.
This in particular is true if one looks on the real side of the economic sphere. One can even state that, without applying the Neo-Schumpeterian perspective, the complex phenomena of economic development remain nebulous, as they are inaccessible to other schools in economics. In particular, Neoclassical economics, with its orientation towards rational individuals and the price mechanism, which together are responsible for an efficient allocation of resources within a set of constraints, contrasts well to the Neo-Schumpeterian perspective. A comprehensive economic approach has to offer a consistent theory which encompasses all realms relevant to an improved understanding of the economic processes under investigation. This becomes even more pressing in cases in which the different realms are in close relation, mutually influencing each other, which is very likely the case for economic development. In other words, a comprehensive understanding of economic development inevitably has to consider the coevolutionary processes between the different economic domains.
In the following paragraphs, we argue that it is high time for Neo-Schumpeterian economics to devote considerable attention to the role of the financial and public sector with respect to economic development. In particular, we introduce the comprehensive Neo-Schumpeterian approach as a theory composed of three pillars:
one for the real side of an economy, one for the monetary side of an economy, and one for the public sector. Economic development then takes place in a coevolutionary manner pushed, hindered and even eliminated within these three pillars (figure 1). In order to understand the crucial co-evolutionary relationship, one has to consider the bracket encompassing all three pillars, namely their orientation towards the future which introduces uncertainty into the analysis. The relationships between the three pillars drive or hinder the development of the whole economic system in a nondeterministic way. Consider for example the case of the financial sector, exaggerating the developments taking place in the real sector and leading to dangerous bubble effects, which might cause a breakdown of the whole economy. Or think of the case in which the public sector cannot cope with the overall economic development, and infrastructure, education etc. become the bottlenecks of system development.
In this light, the notion of innovation, i.e. the introduction of novelties, has to be seen as all encompassing, covering not only scientific and technological innovation, but including also all institutional, organizational, social and political dimensions.
Furthermore, besides this result-orientation of innovation, a process-orientation has to be considered, both because innovations are taking place in time and because of the co-evolutionary nature of economic development. Having in mind this understanding of innovation, a definition of Neo-Schumpeterian economics may appear as follows:
Neo-Schumpeterian economics deals with dynamic processes causing qualitative transformation of economies driven by the introduction of innovation in their various and multifaceted forms and the related co-evolutionary processes.
This definition includes the three characteristic features of Neo-Schumpeterian Economics as elaborated above, namely (i) qualitative change, affecting all levels and domains of an economy, (ii) punctuated equilibria i.e. periods of radical change followed by periods of smooth and regular development and (iii) pattern formation i.e.
despite the true uncertainty, the processes to be observed are not completely erratic but spontaneously structuring.
In the following sections we will briefly outline our understanding of a Comprehensive
Theory of Neo-Schumpeterian Economics. We begin with the first pillar namely industry development and the current and future challenges in this area of research.
Then, we proceed to the financial markets and the public sector, the second and third pillar of a comprehensive approach. The final part of of the paper synthesizes the three pillars by introducing the concept of the Neo-Schumpeterian Corridor of economic development.
Industry development: Current and Future Challenges for Comprehensive

Neo-Schumpeterian Economics
The raison-d'être of Neo-Schumpeterian economics is the prevailing transformations of economies, which persist at the macro-, the meso-and the micro-levels. However, although the transformations are very visible at the macro level, they cannot be analyzed or understood on this level (e.g. Carlsson and Eliasson 2003) . The sources of these qualitative changes instead can be found in the industry dynamics at the meso-level (e.g. Saviotti and Pyka 2004 ). Yet, the dynamic potential of industries is propelled by the creation of novelties and entrepreneurial decisions at the micro-level of the economy.
Consider, for example, the transformation of economies with respect to employment shares towards service industries which has led to the so-called processes, catching-up, leapfrogging as well as forging-ahead etc. become part of the economic reality.
The Role of Finance in Comprehensive Neo-Schumpeterian Economics
Let us now turn to the second pillar of a Comprehensive Approach to NeoSchumpeterian Economics, the role of finance. In this case central banks, from a Neo-Schumpeterian perspective, have the task of observing and controlling such inflationary tendencies. For modern economies, these tendencies may be increasingly important, compared to the ordinary consumer price inflation considered exclusively in the past. This argument is even stronger if one considers that Neo-Schumpeterian dynamics, based on innovation, sooner or later will be accompanied by remarkable productivity gains and quality improvements, which very likely restrict consumer price inflation to a very moderate rate.
Summing up, we can state with Amendola and Gaffard (2005) : "The problem that central banks confronted with processes of change (and hence with innovation and growth) are really facing is to deal with financial constraints to impact on real constraints -the constraints that determine the evolution of the economy and hence what eventually happens to inflation -rather than the problem of credibility of their commitment to price stability."
The Public Sector in Comprehensive Neo-Schumpeterian Economics
Let us finally turn to the third pillar of Comprehensive Neo-Schumpeterian Economics, the public sector.
Our considerations of a Neo-Schumpeterian theory of the public sector focus on the justification of the state and encompass a normative perspective in the sense of defining tasks for public activities as well as a positive-empirical perspective supposed to explain real developments.
The existence and necessity of a public sector can be explained within the NeoSchumpeterian approach again by the persistence and inevitability of uncertainty accompanying every kind of innovation. Schumpeter's notion of creative destruction in his 1942 book Capitalism, Socialism and Democracy hints at the two sides of the innovation coin: in every innovation process, we find winners and losers. Ex-ante it is impossible to know who will win and who will lose the innovative game. Accordingly, the uncertainty of innovation processes throws a veil of ignorance over the economic actors. In this sense, the ideas of John Rawls Theory of Justice (1971) can be transferred to the Neo-Schumpeterian context. A society can agree on a social contract to deal with the peculiarities and imponderables of innovation processes.
This social contract then has to be executed by a state authority. In the NeoSchumpeterian context, sure enough the social contract also applies to firm actors and entails both support for uncertain innovation activities as well as social responsibilities in the case of innovative success (e.g. Acs 2006 ).
The normative perspective of an economic theory of the state is supposed to guide the deviation and design of all public activities -encompassing public expenditures as well as public revenues -which in a Neo-Schumpeterian context has to include the developmental potential of the economy. In this sense, basically all public interventions have to be scrutinized, as to whether they support or hinder the potential of economic development. Accordingly, for public activities, an orientation towards the future is postulated.
Two types of failure generally endanger this goal and can be considered the cardinal errors of economies: the first deals with the danger of discarding promising opportunities too early, whereas the second deals with the possibility of staying for too long on exhausted trajectories (Eliasson 2000) . In both cases, resources for future development are wasted, which demands for policy intervention.
But why do economies and economic actors tend to these failures? The sources of potential failures are manifold, but again stem from the uncertainty underlying economic processes as well as the complex nature of novelties:
A first example is given by consumers' decisions concerning so-called merit wants as With respect to a positive-empirical approach of a Neo-Schumpeterian theory of the state, which seeks to explain real developments, a promising staring point again comes from public finance and an empirical observation discussed more than 100 years under the heading of Wagner's Law (Wagner 1893) . Adolph Wagner (1835 Wagner ( -1917 formulated this law following empirical observations that the development of an industrialized economy is accompanied by an increasing absolute and relative share of public expenditures in GNP. According to Wagner, the reasons for the income elasticity above unity towards public goods are to be seen in the increasing importance of law and power issues as well as culture and welfare issues in industrializing and developing economies. This way, public dynamics are narrowly connected to Neo-Schumpeterian dynamics, which demand higher qualities of public goods such as infrastructure, education, basic research etc. as a condition sine-quanon for economic development.
To avoid either an unbounded growth of public activities, which Schumpeter (1950) himself labelled the march into socialism, or an increasing privatization of public goods e.g. in the health and education sector -which goes hand in hand with an increasing uneven distribution of services, itself an obstacle for economic A brief view on the economic history of different economies illustrates that the two threats -bubble explosion and stagnation -shape economic evolution. It emphasizes also the necessity to develop further comprehensive Neo-Schumpeterian economics, in order to get a grip on the important co-evolutionary processes.
In the post Second World War period, both Japan and Germany recovered extremely well in economic terms, whereas the United States increasingly lost ground.
However, both countries fell from the Neo-Schumpeterian corridor -in opposite directions -whereas the United States returned to the corridor. What happened?
In both countries, Japan and Germany, specific institutional arrangements and organizational forms evolved after World War II which were not simple copies of the previous successful US-system but instead proved to be relatively superior. In particular, one may stress the important meaning of the financial sectors designed for economic recovery and the overtaking of the Japanese and the German industrial sectors. In both cases, long-term relationships between industry and banks opposed the short-term character of these relationships within the US financial sector. This long-term commitment was extremely beneficial for economic development of large industries in this period of comparatively stable technological environments. In the same vein, labor markets and their institutions were oriented towards long-term relationships compared with hire-and-fire policies in the US which furthered well productivity improvements.
But during the late 1970s and early 1980s, the German system could not cope with the new challenges coming from the information and communication technology revolution, as the starting event of the so-called knowledge-based economies. Its institutions and organizational designs now proved to be too sedate, and its economy drifted upwards in the stagnation sector of figure 2.
By the end of the 1980s and early 1990s, the Japanese economy broke down and moved into a development period, today referred to as the decade of near-zerogrowth. The major reason was a overheating of the financial sector which led to speculative bubbles, which, after their bursting, affected the whole economy.
The American model, by contrast, was now regarded as the epitome of dynamism and entrepreneurship, and was seen as a guidepost for the 21 st century. The US economy thus entered the Neo-Schumpeterian corridor in the new-growth period again. Since the early 1990s, a high rate of creation of technology-intensive firms combined with a substantive raise in privately financed R&D, led to the emergence of world leading technology clusters such as the famous Silicon Valley and Route 121.
Thus, economic development of the 1990s was characterized by high average growth rates, low unemployment and low inflation.
The historical examples illustrate the powerful economic dynamics shaping overall economic development. The historical examples illustrate further the explanatory power of the Neo-Schumpeterian corridor, which allows an analysis of the underlying mechanisms. In this sense, we emphasize the important need to develop further the comprehensive Neo-Schumpeterian economics approach in the directions outlined in this paper.
